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2. Acidification of Surface Waters: European 









NOx	emissions	are	 still	 high,	especially	 in	developing	 countries	 such	as	China	and	 same	country	of	
South	America	(Kuylenstierna,	2001).	Therefore,	the	problem	of	water	acidification	is	still	the	actual	
problem	in	the	current	century	(Reitzel,	2013,	Li,	1998).	
Research	 of	 waters	 acidification	 in	 Russia	 has	 been	 neglected.	 It	 is	 connected	 with	 the	 system	
monitoring	 only	 for	 assessment	 of	 the	 large	 lakes	 and	 rivers	 water	 quality.	 One	 of	 the	 first	
methodologically	 correct	 territorial	 surveys	 of	 lakes	 in	 Russia	 was	 performed	 in	 the	 Kola	 North	
(international	project	«Survey	lakes»)	(Moiseenko	et	al.,	2013;	Henriksen	et	al.,	1992).	Anthropogenic	
water	acidification	is	developed	by	sulfur	dioxide	emissions	from	the	local	copper-nickel	smelter.	The	

























tundra	 lakes	 to	 late	November	 for	 lakes	 on	 the	 steppe)	 to	minimize	 the	 effect	 of	 interannual	 and	
seasonal	variations.	
Chemical	 analyses	 were	 carried	 out	 using	 techniques	 outlined	 in	 the	 Standard	 Methods	 for	 the	
Examination	of	Water	and	Wastewater	(Eaton	et	al.,	1992).	Methodology	Research	was	unified	in	three	





laboratories	 and	 analyzes	were	 carried	 out	 by	 one	method	 recommended	 in	 the	 user	manual	 ICP	
Waters	Programme	Manual	2010	(report	NIVA	105/2010):	in	the	Laboratory	of	the	Institute	of	North	
Industrial	 Ecology	 Problems,	 Kola	 Science	 Centre	 (INEP	 RSC	 RAS),	 Laboratory	 of	 water	 quality,	
ecosystem	sustainability	and	ecotoxicology	Tyumen	University	and	the	Laboratory	of	Institute	of	Water	































to	 acidification	 based	 on	 Table	 1.	 and	 Table	 2.	 Therefore,	 further	 discussion	 of	 these	 lakes	 was	
excluded.		










































































































































































































































































































































































































































































with	 very	 low	 alkalinity	 (<50	 µeq/L)	 in	 ER	 compared	 with	 the	 lakes	 in	 WS.	 The	 most	 significant	
differences	between	 the	 lakes	water	 chemistry	 in	ER	and	WS	are	observed	 in	 the	 content	of	basic	
anions.	 The	 higher	 concentration	 of	 sulfate	 due	 to	 the	 development	 of	metallurgical	 industry	was	
found	in	ER	region.	
The	majority	of	investigated	lakes	of	ER	and	WS	are	characterized	by	pH	near	7.00	and	color	from	10	












zonal,	 regional	 and	 local	 characteristics,	 as	 well	 as	 the	 contributions	 of	 pollutant	 atmospheric	
deposition.	 The	 main	 air	 pollution	 is	 determined	 by	 emissions	 of	 the	 ferrous	 and	 non-ferrous	




































a	 transect	 from	 boreal	 to	 arid	 ecoregions	 in	 European	 Russia:	 Effects	 of	 air	 pollution	 and	
climate	change.	Applied	Geochemistry	28,	69-79.	DOI:10.1016/j.apgeochem.2012.10.019	
8. Monteith	D.T.,	Stoddard	J.L.,	Evans	C.D.	et	al.	2007.		Dissolved	organic	carbon	trends	resulting	


















3. Trends in input-output budgets of S and N in 











fact,	 wet	 deposition	 in	 Southern	 Switzerland	 is	 mainly	 determined	 by	 warm,	 humid	 air	 masses	
originating	 from	 the	Mediterranean	 Sea,	 passing	 over	 the	 Po	 Plain	 and	 colliding	with	 the	 Alps.	 In	
addition,	 because	 of	 the	 dominance	 of	 base-poor	 rocks	 with	 low	 buffering	 capacity,	 in	 Southern	
Switzerland	many	high	altitude-soils	and	freshwaters	are	sensitive	to	acidification	(Zobrist	and	Denver	





significant	 decrease	 in	 deposition	 of	 acidity	 at	 all	 sites	 (Rogora	 et	 al.	 2016,	 Steingruber	 2015a,	
Steingruber	 2017).	 In	 agreement	 with	 trends	 in	 depositions,	 from	 the	 1980s	 until	 present,	
concentrations	of	sulphate	and	nitrate	decreased	in	most	studied	high	altitude	Alpine	lakes,	leading	to	
an	increase	of	alkalinity	and	pH	(Rogora	et	al.	2013,	Steingruber	2017).		
This	 study	 is	 a	 first	 attempt	 to	 combine	data	 from	monitoring	of	deposition	and	high-altitude	 lake	






Maggiore	 watershed	 (Feil!	 Fant	 ikke	 referansekilden.).	 The	 lakes	 are	 small	 (0.3–16.9	 ha),	 their	
watershed	 areas	 vary	 between	 23	 and	 294	 ha	 and	 consist	 mainly	 of	 bare	 rocks,	 with	 vegetation	
generally	confined	to	small	areas	of	alpine	meadow.	All	the	watersheds	are	dominated	by	acidic	rocks	
(ortho-	and	paragneiss),	amphibolites	are	present	locally	and	carbonates	are	rare.	In	most	cases	soils	






















maps	 (1	 km	x	1	 km),	 that	were	provided	 together	with	dry	deposition	maps	 (1	 km	x	1	 km)	by	 the	
company	Meteotest.	Yearly	mean	output	of	sulphate,	total	nitrogen	(TN)	and	base	cations	(BC)	were	
calculated	by	multiplying	 lake	 surface	water	 autumn	 concentrations	with	 the	 yearly	mean	outflow	
estimated	by	subtracting	evapotranspiration	(ET)	from	annual	mean	precipitation.	Catchment	specific	
evaporation/precipitation	ratios	were	extracted	from	long-term	evaporation	(1973-1992,	Menzel	et	
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4. Air and Water Quality Monitoring in 
Republic of Moldova 
Environmental	 Quality	 Monitoring	 Department	 (EQMD)	 within	 the	 State	 Hydrometeorological	
Service	 performs	 systematic	 ecological	 monitoring	 of	 the	 quality	 of	 environmental	 components	










	 Being	 provided	 with	 adequate	 human	 and	 technical	 potential,	 as	 well	 as	 holding	 the	











































those	with	 10mkm	 fraction	 (PM10),	 the	 exposure	 to	 gamma	 rays	 and	5	meteorological	 parameters	

















Mg++;	 NO2;	 troposphere	 O3;	 PM10;	 gas	 phase	 particles:	 NH3,	 NH4+,	 HCl,	 HNO3,	 NO3-)	 and	 level	 II	
(persistent	organic	pollutants	(POPs)	and	heavy	metals	in	precipitations).	
To	ensure	the	authenticity	of	obtained	data,	the	centre	yearly	participates	in	the	international	extern	
laboratory	 control	 (EMEP)	 in	 cooperation	 with	 Norwegian	 Institute	 for	 Air	 Research	 (NILU),	 thus	
increasing	the	qualification	of	specialists	from	the	local	laboratories.	




The	centre	also	 takes	additional	observations	on	anthropogenic	 radionuclides	137Cs,	90Sr	 (cesium-
137,	strontium-90),	summarily	activity	γ-β	in	the	atmospheric	deposits,	as	well	as	determining	of	the	
telluric	radionuclide	composition	in	the	soil	226Ra,	232Th,	40K	(radium-226,	torium-232,	calium-40).	Also,	









According	 to	 the	 Agreement	 of	 Cooperation	 between	 the	 State	 Hydrometeorological	 Service	 and	




Starting	with	 2007	 AAQMRBLC	 is	 cooperating	with	 the	 International	 Atomic	 Energy	 Agency	 in	 the	












frame	 of	 the	 State	 Hydrometeorological	 Service	 since	 1976.	 Over	 a	 period	 of	 34	 years	 the	
Hydrobiological	 Group	 has	 carried	 out	 observations	 and	 calculations	 in	 parallel	 with	 laboratory	
analysis.	The	results	are	assessed	and	 included	 in	the	Yearbook	of	Surface	Water	Quality.	A	special	




























transparency,	 turbidity,	 coloration,	 content	 of	 dissolved	 oxygen,	 saturation,	 biochemical	 oxygen	
demand,	chemical	oxygen	demand	with	bichromate,	chemical	oxygen	demand	with	manganese,	total	
suspensions,	mineralization,	ammonium	nitrogen,	nitrate	nitrogen,	nitrite	nitrogen,	mineral	nitrogen,	
mineral	phosphorus,	 total	phosphorus,	 chloride	 ions,	 sulphate	 ions,	 total	 iron,	phenols,	petroleum,	


























Romania	 is	 being	 conducted	 at	 the	 following	 sections:	 Ungeni	 Town,	 Valea	 Mare	 and	
Giurgiulesti	villages;	
Ø quarterly	 sampling	monitoring	 and	 equivalent	 exchange	 of	 information	 with	 experts	 from	
Romania	is	being	conducted	at	sections:	Sirauti,	Costesti,	Leova,	Cahul.	





Also	 the	 in	 the	 frame	 of	 the	 Bilateral	 Cooperation	 Agreement	 between	 Republic	 of	Moldova	 and	
Ukraine	joint	sampling	and	exchange	of	information	and	data	on	water	quality	of	the	Nistru	and	Prut	
rivers	in	the	transboundary	sections	is	being	conducted	quarterly.	
In	 the	 frame	 of	 Danube	 Convention,	 surface	 water	monitoring	 is	 carried	 out	 in	 5	 sections	 of	 the	




jointly	 established	 monitoring	 sections,	 analyzing	 39	 hydrochemical	 parameters	 and	 3	 groups	 of	
hydrobiological	elements.	
Each	year	SWQMC	participates	 in	 the	external	 international	 laboratory	 control	 (Qualco	Danube)	 in	
cooperation	 with	 the	WESSLING	 International	 Educational	 Research	 Center,	 Hungary.	 This	 activity	
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6. Annex I: Participants at the ICP Waters 33rd 

































































































































































































































































































































































































7. Annex II: Agenda for the 33rd Task Force ICP 













































































8. Annex III:  Status participation in the ICP 




















Czech		Rep. 2016 2011 ● ●
Estonia 2016 ● ● ●
Finland 2016 ● ●
France ●
Germany 2016 2015 ● ● ●
Ireland 2012 ● ●
Italy 2016 ● ●




Netherlands 2016 ● ●
Norway 2016 2015 ● ● ●
Poland 2013 ● ●
Russia 2016 ● ●
Serbia ●
South	Africa ●
Spain 2014 ● ●
Sweden 2016 2014 ● ● ●
Switzerland 2016 2015 ● ● ●
UK 2015 2013 ● ● ●
USA 2016 ● ●


















9. Annex IV: ICP Waters workplan for  
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